With the gradual deepening and expansion of research questions, the research on the development of public innovation space in China in recent years has been transformed from the original qualitative analysis of connotation, function, service path and development mode to the exploration of combination of qualitative and quantitative. In this paper, data envelopment analysis was used to determine the operating efficiency of the national record-setting public innovation space in 29 provinces and regions in China in 2016. The research shows that the provincial region with a comprehensive efficiency of 1 is only 28% of the total, and there are some efficiency defects in other regions. Then, the k-value clustering is used to classify the operating results of China's provincial-level public innovation space and put forward improvement direction, hoping to provide reference for the construction and development and the advancement of China's scientific and technological progress.
Introduction
Currently, scientific and technological innovation has become an important engine for improving efficiency, increasing employment and promoting development. In 2014, China put forward the strategy of "mass entrepreneurship and mass innovation". As a new startup service platform under the strategy, the number of public innovation space has grown from less than 50 in 2014 to nearly 5,000 in 2016 [1] . It has a positive and far-reaching influence on optimizing innovation environment, gathering innovative talents, enhancing innovation ability and integrating innovative resources.
The concept of crowd sourcing space originates from overseas maker space. It is a platform to realize innovation spontaneously with Internet resources as the carrier. The operating mechanism is also highly similar to China's model. At present, foreign researches mainly focus on the characteristics of maker space [2] , interpretation of maker culture [3, 4] and operation mode of maker space [5] . As the innovation and development strategy plays an increasingly important role in promoting the high-tech industry in China, the domestic research on the development status of public innovation space is also developing and deepening. Current research can be divided into three categories. Above all is the connotation of public innovation space and development. Research contents include concept and policy analysis [6] , spatial classification [7] and differentiated development [8] , etc. The second part is the analysis of spatial ecosystem of public innovation [9] . The last type is the regional population-based innovation space development research, mainly based on local analysis and policy recommendations [10, 11] . Therefore, the research on innovation space mainly focuses on the connotation, function and development mode of qualitative research. While quantitative research focuses on efficiency evaluation of individual provinces and cities, the analysis and comparison of results are not available in the innovation space of the overall operation of Chinese population, which is not conducive to the overall planning of national development. Therefore, this paper intends to discuss the operational efficiency of China's provincial-level crowd-creation space.
BCC model means that the output can be expanded by increasing input, and the change of input scale will affect its efficiency.
In view of the fact that the input variable of the public innovation space is easier to control than the output variable, and the data is easier to obtain, this paper chooses the input-oriented BCC model to analyze the operation performance of the public innovation space in the province. Assuming that n provincial regions in China are analyzed, there are n decision units corresponding to them, whose mathematical expression is
, and each DMU corresponds to an input m, and the resulting output S. Therefore, in this paper, the mathematical expression of input vector is set as ) , , (
and the mathematical expression of output vector is set as ) , (
According to the construction principle of the mathematical model and the series of hypothesis parameters, the following BCC mathematical model is constructed in this paper: 
K-mean clustering
K-mean clustering also known as fast clustering method. The principle is: the sum of the square distance from each research object to the cluster center, which satisfies the minimum clustering index. The operation method is to randomly select K research objects as the initial clustering center, and then calculate the distance between each research object and the initial clustering center, then assign each research object to the nearest clustering center again, forming the initial classification. The unreasonable classification is adjusted according to the object similarity and the nearest distance principle until the final classification is formed. It is applicable to the secondary analysis of the operating efficiency of public innovation space.
Analysis of experimental results

Determination of indicators and data sources
The index selection in this paper follows the general selection principle, combines the characteristics of public innovation space and the availability and accuracy of data, and establishes the following index system: input index, taking into account the resources required for the normal operation of public innovation space.It mainly focuses on the three aspects of human, financial and material. The output index is mainly reflected in the services provided by public innovation space for entering the entrepreneurial team, as well as the economic and social benefits generated. In order to evaluate objectively, social, economic, hatching and innovation benefits are all taken in this paper, and the specific indicators are shown in table 1. 
Efficiency measurement and analysis
This study uses the DEAP2.1 software, through the BCC model of data envelopment analysis, input the provincial state for the record the spatial data, averaged to measure efficiency, obtained China 29 provincial national archival filing of the gen space 2016 comprehensive efficiency, pure technical efficiency and scale efficiency and scale benefits, specific results are shown in table 2. Table 2 shows that:
(1) From the perspective of comprehensive efficiency, there is still room for expansion. The average value of the comprehensive efficiency of public innovation space in 29 provinces and autonomous regions was 0.751, with 24.9% less than the effective frontier. Among them, 8 provinces and cities in Beijing, Shanghai, Zhejiang, Hebei, Liaoning, Jiangxi, Guangxi and Qinghai are in the effective state of DEA, which indicates that under the existing technical level, the above provincial operation input and the output income obtained match, and the optimal factor allocation has been achieved. The comprehensive efficiency of Jilin, Anhui, Shandong and Shaanxi is less than 50%, and there is still huge room for improvement. The difference between average efficiency and effective frontier is shown in figure 1.
(2) from the perspective of technology effectiveness and scale effectiveness, the development of provincial crowdfunding space is extremely unbalanced (see figure 2 ). The pure technical efficiency in Inner Mongolia, Hubei and Hainan is 1, and the scale efficiency is less than 1, which means the input resources are not fully utilized and the output remains to be improved. The technical efficiency and scale efficiency of the other 17 provinces are all in an invalid state, which indicates that the crowdsource space resources in these provinces have not been effectively allocated and the scale benefit is difficult to display.
(3) from the perspective of scale return, nearly 2/3 of the provincial resource utilization is not reasonable (see figure 3 ). Eleven provinces, such as Shanxi, Jilin, Jiangsu, Shandong, Guangdong, Hainan, Yunnan, Shaanxi, Gansu and Xinjiang, are in the stage of increasing returns to scale, which means that appropriate increase of resource input will promote the improvement of operating efficiency of public innovation space in these provinces. The remaining 19 provinces have the same or lower compensation for scale. The DEA's effective scale return of 8 provinces is unchanged, while the other 9 provinces are in the stage of diminishing scale return. Increasing input resources will not bring about a proportional increase in output, so it is not appropriate to increase input. The industrial structure of crowd-creation space should be optimized on the current basis, and existing resources should be reasonably and fully utilized. 
Spatial efficiency measurement of public innovation
In order to further study the provincial national level for the record the difference between the efficiency and the space, we measure the results of the DEA method for K value clustering analysis.
Due to the comprehensive efficiency of scale efficiency and pure technical efficiency of the product, can not meet the needs of variables are independent of each other, so we choose pure technical efficiency and scale efficiency as the research variables. SPSS24.0 software was used for k-value clustering, and the results are shown in table 3 : Table 3：Results of cluster analysis   Variable  Initial clustering  Final clustering  I  II  III  IV  I  II  III  IV We can see that the pure technical efficiency and scale efficiency of class I province are close to 1, and both factors are at a higher level. Category II provincial pure technical efficiency and scale efficiency are relatively low. Category III provincial pure technical efficiency is significantly higher than scale efficiency; Category IV provincial pure technical efficiency is significantly higher than scale efficiency. We conduct variance analysis of the results to assess reasonableness. It is known from table 4 that both variables in the table show obvious significance in the k-value cluster variance analysis, indicating that the above clustering results can be used as the basis for the analysis of the efficiency difference of the provincial public innovation space. Considering the intuitiveness, this paper drew the provincial quartile after k-value clustering, as shown in figure 4.
Figure 4: Efficiency classification of national-level public innovation space
(1) Relatively efficient provincial domain, as shown in class I. Its scale efficiency and pure technical efficiency are equal to or close to 1. There are 10 regions with better operational efficiency. Among them, Beijing, Shanghai, zhejiang and other provinces and regions, as the leading regions in China's economic development, have large investment in innovation, and have achieved the optimal level in resource allocation and scale structure. The province of qinghai, jiangxi, guangxi, hainan and liaoning has less space for mass innovation and can concentrate the province's resources to cultivate high-quality products to achieve efficient operation.
(2) Relatively inefficient province, as shown in class II. Its pure technical efficiency and scale efficiency are both in the state of "double low", and the pure technical efficiency is lower than scale efficiency. This type includes nine provinces and municipalities. It is mainly because of the large difference in operation that it is difficult to achieve the efficiency of overall operation.
(3) Inefficient provincial regions of scale, as shown in class III. This type is characterized by high technical efficiency and low scale efficiency, including 5 provinces. On the one hand, due to the limited scale of public innovation space, the scale effect cannot be exerted; On the other hand, the input-output mismatch leads to the imbalance of resource demand and actual input-supply. (4) Configure inefficient provincial regions, as shown in class IV, where pure technical efficiency is low and scale efficiency is high. This type includes four provinces and municipalities. The main problem in such areas is the inefficiency of resource allocation.
Conclusion
In this paper, we studied the operation of the national registered mass innovation space in 29 provinces and regions in China, used data envelopment analysis (DEA) to determine the comprehensive efficiency, pure technical efficiency and scale efficiency in 2016, and used cluster analysis to observe the differences in the regional public innovation space in China. The results show that: all the provinces in our country domain and space operation is still in the primary stage, and there is no accumulation effect. The number of provinces with effective DEA, weak DEA and invalid DEA were 8, 4 and 17 respectively, accounting for 27.5%, 13.79% and 72.41%, presenting an unbalanced development structure. 48.2% of the provincial regions did not reach the average of comprehensive efficiency, and nearly half of the provincial regions did not reach the average operating efficiency.
To sum up, there is a large room for improvement in the operation of China's public innovation space. In order to accelerate the development of the space, we also need to implement the strategy of differentiation, support policy implementation, reform mechanism, build strong innovation atmosphere, improve innovation ability，integrate resources and enhance innovative talents. Only do so,we can make change "made in China" to "created in China".
